Phosphate transport by embryonic chick duodenum. Stimulation by vitamin D3.
Embryonic chick duodenum maintained in organ culture is a well-suited model for the study of vitamin D effects on inorganic phosphate (Pi) absorption. The system is sensitive to as little as 6.5 nM vitamin D3 (0.1.I.U./ml culture medium). Increased phosphate absorption is observed after 6--12 h of culture. Maximal response (133% of vitamin D-efficient control) is achieved at 24 h. Phosphate uptake by embryonic chick duodenum involves a saturable and a non-saturable component. The former displays characteristics of an active sodium-dependent transport mechanism and is also sensitive to vitamin D3. Presence of the sterol in culture medium raises the maximal velocity from 55 to 75 nmol Pi/min per g tissue. Km remains unchanged (0.5 mM Pi). Duodena cultured in presence of inhibitors of protein synthesis (actinomycin D, alpha-amanitin and cycloheximide) display reduced rates of phosphate absorption. This treatment also prevents vitamin D3 action on phosphate transport. It is concluded that the sterol affects phosphate transport by modulation of synthesis of proteins which are functional in the Pi absorptive process.